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The morphological and immunohistochemical changes of endocrine
pancreas by pancreatic duct ligation in chicken
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Abstract : To investigate morphological changes in the endocrine pancreas of chicken after
pancreatic duct ligation, experimental animals were subdivided to control, 12 hours, 1 day, 2
days, 4 days, 7 days and 10 days groupes and all of three pancreatic ducts of chicken were
ligated by surgical procedure and then the morpholgical changes were observed.

In pancreatic islets, the vacuolation and invasion of connective tissue were occurred in all
experimental groups and dissociation of pancreatic islets was detected in 4 days after pancreatic
duct ligation and hold out to 10 days. The peak of the morphological changes in pancreatic
islets was detected in 4 days after pancreatic duct ligation.

In the results of immunohistochemical methods against glucagon, insulin, somatostatin and
bovine pancreatic polypeptide(BPP), the number of immunoreactive pancreatic islets were
decreased but the size increased with time, so the number of immunoreactive cells in each
pancreatic islets were increased. Glucagon-immunoreactive cells were not changed but insulin-
immunoreactive cells were decreased with time(p<0.05). BPP-immunoreactive cells were
increased in 2 days after pancreatic duct ligation and then decreased with time(p<0.05).

Somatostatin-immunoreactive cells were increased with time(p<0.05) in dark islets.

Key words : pancreatic duct ligation, chicken, immunohistochemical method, pancreatic

islet.
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279 A2 HF3H o8 FF(dorsal), Hl Z(ventral),
A 3(third) 2 8] A< (splenic lobe)o.2 o] Fo2} glom,
AL 5 Z(dorsal), v Z(ventral) L A 3 (third duct) 0.2
37)9] o] EAjF).

#E AGEE LRFde ¢ 74 gH= gy
o, ol o5 AME % 259 DAEE FAHE
dark 334, th 9] BA XY 449 DAXE FAHE
light 44 9 o BAESG 259 A 2 DAXR
FAHE 459 d3402 7AYol 2
FFY A2 Aot Yol B4y 2HAA
425 g 2 A3 dojye P
B¢ BIE AY FotE F gl vh E dFdAE §
ABE dFAoR A2 3 YRR AFAY 3
A 2 WAz ¥ E FAPvAH oz #F
o IHEEF vt g

Nz U 2y

HEEE : AF 9 15kg9 37198 AF 9 & 1412
g 2T, AYTLE FEIA HYUESG 528
7 AEEADY] 2, AFADHE AREA FEHH LA,
4ETE Y3 Fed d3 JFAEE ANEG F
12412, 1, 2,4, 7,109 o) 2+2} 20}y F§31o] Ao
AZA.

Tt M} & A9 $4H F2E Iwanaga er al®
7} Nickel et al’S #18gch 485 LL McGrath et
al'°z} Hubbell et ol e} ketamine hydrochloride(+ 3+
AT, F8%B)E AF T 0.02-0.05mggs 25U F
Aete otH s, AFY =& Yo LEZ FEE
net JRANE HAS & 2858 EAstd HolAF
PFRE wEAHY o] F Ao|AF wZHY AR
A 34 A HAE #UF F HAY Ho)AF 29
FoAM ga3H LE3td FFAE o] F AL A
I ol% HARNE T ETh

Mz :E : FEF 124124 1,2,4,7 2 1049 T

Aoz wiad 4as 4329¢ 395 Bounolol
1A ARE Ao T FYE g2
AolA% R R M G- F - 32 AAstA ethanol B
43 xylene® A paraffin X o8} 7 3~4pme] FAE &
449 2ee AR A% F9uy 95 B
Z3}7] 9J8te] hematoxylin-eosin(H-E), periodic acid Schiff
method(PAS), Masson's trichrom % Gomori's methods 2. ¢ A
& AAE ¥ FS@u s BA3T

M XASEA WY g AT EX9 F
HES #3817 A5k PAPY S 4A8 Q. B Y
)

100% methanols} 0.1% H,0,9) 22 3087t 235t
229 WA peroxidaseE A A1Z] F phosphate
buffer saline(PBS; 0.01M, pH 7.4)2. 2 30& 7} 33] 43 &
Ak oo} H]Fo]# ¢l WY globulin A3E WA}
%8k normal goat serum(1 : 100)2. 2 AF 2o A 1A] 7+ A
HAE F Table 1914 B& voh o] 12 FEHES

Table 1. Used antisera in this study

Antisera” Code No. Source Dilution
Insulin 8622014 INC, Sdllwater 1:1,500
Glucagon 8635013 INC, Stillwater 1:800
Somatostatin CA 325 CRB, Billerica 1:1,000
Bovine pancreatic . UCB, .
polypeptide(BPP) 607 bioproducts 1:5,000

*All antisera were raised in the rabbit except for insulin which
was raised in a guinea pig.

4T WA Tl A 24A[2} ¥hg AJ7) 11, PBSE 3083 33
AHFGE G 23 24 FHH o2 A EoA 1A g
Al7] & PBSZ 3087 33 4235t PAP complex
(Sigma, 1:400)2 A &o|A 147 HAA 7 3 PBSZ
3087+ 33 AE3%ch o]o)A TrisHCl buffer(0.05M,
pH 7.6)oll 3,3-diaminobenzidine tetrachloride 2mg % H,0,
17t 8 Gl 2 &3t 7 FYAH gt Aut
§& 9o YEUAXEE H4AZ] & Mayer's hema-
toxyline 2 7b9A & G4 XA F3 Wiy
Axe) #¥ 49 o4 HsL 7 4gTde 349 ¢
AARENE st AFAN £ @ Alofd 83}
EHANIAEY £8 Y+ FFHAH(Mean+S.D)=2
AHEE oo, Student's ttestZ £ A2 AR ES

B
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AL L A2Z2F 194 AL T E B2
A Zaro], 4ol M FH el Dabt 109742 #2E QT
TE AW AF2A Y &2 9 AEER 1Y
ol FFE TEE ] Azto] Hstel wet Yo,
A7 AR 237 A9EF 495FH FFHU
(Figs 1a-f). Insulin, glucagon, somatostatin 2 BPP o1 jut
SHEY A Hste 449 gdHd og g g
28-S VERY QI H(Table 2, 3, Figs 2-4). Aoz 3
A 7t Aol Bt ae pashd, HAHE

Table 2. The number of pancreatic endocrine cells after pan-
creatic duct ligation in chicken(mean+S.D.)

Glucagon  Insulin  Somatostatn BPP
Control 39.92 31.75 13.83 8.50
+4.73 +4.37 +2.89 +2.14
46.00 38.00 22.00 9.00
12 hours +4271  +£2384 1830 +528
1 day 40.00 17.00 20.00 15.00
+2917  +11.56 +245 +6.72
2 days 29.00 26.00 15.00 26.00
+26.33 +2.85 +12.09 +1347
4 days 33.00 18.00 16.00 15.00
+3120 £11.63  +10.67 +9.07
7 days 38.00 20.00 18.00 10.00
+2725  £12.02 1335 +3.44
10 days 41.00 22.00 20.00 9.00
: +23.18 +11.70 +9.92 +4.55

* p(0.05, **p ( 0.01 compared with the control group.

Table 3. The number of immunoreactive cells in dark type
pancreatic islet(mean+5.D.)

Glucagon Insulin Somatostatin
125.20 9.20 1870
Conerol +2657 +2.74 +5.08
12 hours 127.00 11.00 22.00
+£56.67 +271 +19.49
| dav 130.00 6.00 25.00
’ +1325 +121 +15.06
2 dars 96.00 8.00 29.00
) +36.96 +418 +1721
4 davs 74.00 4.00 3100
’ 42025 +271 +15.83
7 days 122.00 7.00 73.00
+55.77 4559 +2545
135.00 7.00 73.00
10 days +69.93 +497° £36.31°

* p(0.05, **p ( 0.01 compared with the control group.

TR Qe AXY $E F7kEe 3%E B
t}. Glucagon H E 53 M L o] A4 dark 3] F 4ol A 23t
o Wyt #2348 ¥ A9 FAAA £AE 2 9,
insulin AEYWSA L= HAZRF A|7to] Fgto] u}

2} 22 A 31.75+4.730) 108 M= 22+11.700.2
94 A (p<0.05) 743} 1 (Table 2, Fig 2), light )
AddAMe F3g dsst B2HA ¥Urh Soma-
tostatin®] & AA o2 HAARF dr}E FA S
HolA ¢t o} dark 3 A oA somatostatin H & 4H-g
AXE YRTIA 187+5.088 Yeuigioy 10d9%F
73136312 F4 UAI(p<001) A3 F7HH= 3Y
S JEhH QI tHTable 3, Figs 3a-f). BPP B Eu ST =
AB2235 248 71dog $248 1At &, dzd
ol A 85+2.140]¢ AHo] HDAFE 299 26+13472
fred AeE<0.01) F7H7 Y, tA 104 e
914552 dzTANS FAR FAE Jedd
(Table 2, Figs 4a-f).

n &

ABHYE 53 EHFY AAANAN B HFE
doigta gejA A 2FoAY PFd B
e Foluy] St ol A dH ARS
AAH o2 Ao 47 {28 & Ao, AYHA
AAES 3T A% 33 v Og 47
oG AN G AR g g AR,
YA AP 5 e L4FoA wad v ok

HY AFHE LHEEH 28] A € BHE EX9
Hjgol g2 old izt 43} AFHE BHA
HE s Ut &, b5 ANET%) £ 259 D
NEQ8%)Z FAEE dark # A4, 59 B X(86%)
o A% o] DA E(14%)E FAHE light H 34 2 of4
9 BHES 2549 AYDAERE FTAHE T458 3
oz TRAY. JB& 22 FEAM A9
HEE B3 ¥ ¥ O A3 R gy

2ok F, o2l A AY A7)zl AA AAg0l &
doz wFHY AY HHE HolA Ferha &Y
%, B A PPY] Hulo] #WaE BolA Ynw &
o’ P oA somatostatin X ] Bas A9 ok
o A

a8y HES 22 A A insuling F levelo]
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YA HA F7HE B ¥ AN i sge
o, E7ldAM e #3409 AL dofda 340 o
9 FEF AHA9 Ao AAIGT FHPY. £
ArdMAE HAZZ 1Y o]F5RH APHY I3
Az Ago) FEHNLH, AFHE A 53
7t ABZ2F 4Y5H FRHJY o @ ¥ 2 2
Tz A& 497 Huo 2, o]F Ajzto]
A3 £F 2 J=7 AU o2 d AFE Klap-
tor et al®, Lee et al” 2 Watanabe er al'9] ¥ 1 9= okzh
207} 9lot  Ambromovage et al’, Catala et al® 2
Idenzuki er al’¢) B19E A9 fAleT) EF Bz
2534 dMel A} insulin HALGGAE HA Y2
2 HB22E 24117002 §94 AA(P<0.05) 72
HAo, o] =9 WHE Ful Fo HFo] fd

A 48 & ¢ gtk @3 AelM AnEEF 34
AZgo) Fs 1, ojo]A FAA 3 (pancreatic di-
abetus)o] AT PO, B AFelE A7
o] Zgkow AsEA Wyog ¥F glucose E in-
sulin level & 24812 Ygton g gyl §u 7154
d dadMde A8 AHE 4+ ¢k 224 mono-
sodium aspartate® FxW-& HLA 7 SF(voley ol 4
FE55EY FuHA HA glucagon A E7}F Z7}8hn,
A4 FE89} insulin BIWHSAF Y 57} 43 &
oETtL ¥ HoF Hol RoMxE HAAFA Ty
of 2 7tsAol Aot A7 Mok =g & A
Foll A somatostatin WU AT E AAHoz HA7
23 298 J1FoR gze Wyt BEE ®oly
dark #) 24 o] 79, somatostatin HAWHL A X7 Y Z2F
oA 18.7+£5.08% UENRAYE Aol 10¥dE 73+36.
312 94 AA(P<0.01) BAH 3] FrtstAch o] gL
Ae REM TR WE YehiA gedhe o
FEAH g4E ta 0E 248 Yoy E7 44
ABZZF FolA somatostatin HH A X7} F7He
e Age vxd 235 Jehhch B A7
BPP HAWIAEE HBAZF 298 /1Fo2 ¥
£ Yehigd oy Z3de A4 2L ££02 g
W ojg e Ante PPY HH|7F HAAA WThE ¥

35 Holx ke Hu'dE ta ge
o ey o] 4be YREIH XY 43 W
+59 22 A Y BAXY BEX7} HAA
g oEn, dA g 4Egyel M2 tdax
e AT AHAN FHEF o 9
334 H1g A FolE + fle v, FEAS
g e} afo] & YEhd Ao g At

ojdel A ABAFol 2F YE¥ FA vA=
FES Y3 127 THRd d2eg 1 490 ¥
FH e 2748 Jehd Aoz Adsoxy 49
50 ol #4450 Y1, 2uATRAL BHEA
gton g olejd W Eo]l ZRAY FEHQ A3
A of R Hof BHF WAAAE 0 BE& A3}
Ho8 AoT AzEc)

A
T
9

4 £

Ad4dZo] Fo gy AP viAe YL 23
3t7] d3te] 3709 AAE A Yoz AL ¥
WET, 124124 1,2, 4,7 2 1099 22 A3& AH3
of 3G FH @ wgxAggdos n@sgd v
& 2L 274E 48t

AZRAME AB22 1Y o)F5EH 34U T
b BEE oY, AR RS Ado] FAHAT E
Aadd AR AP AA Y $7 2EHA
ooolg @ AFAY HdE 4dF3e Hzd 28 F
104 7bA) A &5 ot

Glucagon, insulin, somatostatin 2 BPP antiserum2- A}-&
8kl PAPY o o3 A 22384 Melg AAS A7
Hogukg& Jetle A349 e Azle] 252 7
28, HYPEAREY FE= F71EHAT. Gh-
cagon AALZ AL E HAH R F3gd +3 WIS
Yehl Al Ggtovt insulin BN AR FE 743
%t BPP HEuS A X e 298 V102 WA E BY
27 somatostatin H S H F = dark HFA M A ZH

ol Z#gdl wet & £o2 Frsg
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Fig 1.

Fig 2.

Fig 3.

Fig 4.

Legend for figures

Morphological changes of pancreatic islets in 12 hours to 10 days after duct ligation.

a. 12 hours, b. 1 day, c. 2 days, Arrows indicated invasive fibrotic cells. d. 4 days Arrows indicated invasive fibrotic

cells. e. 7 days, f. 10 days.
a-f; Gomori's stain, a-c; X 480, d-f; X 240.

Insulin-immunoreactive cells in pancreatic islets in 12 hours to 10 days after duct ligation

a. 12 hours, b. 1 days, c. 2 days, d. 4 days, e. 7 days, f. 10 days.

a; X 240, b-f; x 480.

a. 12 hours, b. 1 day, c. 2 days, d. 4days, €. 7 days, f. 10 days.

a-d; X 480, e-f; x 240.

Somatostatin-immunoreactive cells in pancreatic islets in 12 hours to 10 days after duct ligation.

BPP-immunoreactive cells in pancreatic islets in 12 hours to 10 days after duct ligation.

a. 12 hours, b. 1 day, c. 2 days, d. 4 days e. 7 days, . 10 days.

a-f; x 240.
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